
Space InfraRed Telescope Facility

(SIRTF)

Response to the Dana Point Workshop Report

Issued by the SIRTF Science Center
California Institute of Technology

Pasadena, Cali fornia USA
http://sirtf.caltech.edu/

June 30, 2000



The SSC Response to the Dana Point Workshop Report  1

� � � � � � � � � � � � 	 
 � 
 � 
 � � �  � � � � � � � � � � � � � � � � � � � � � � � � � � �

� �  ! " # $

% & ' & ( ) * & + , & - . / 0 1 * . & 2 3 3 4 5

6 7 8 7 9 : ; < = > < < >

Dear Dale and Martha,

Thank you for the opportunity to respond to your report from the Dana Point Workshop entitled:  "The Solar System
and Circumstellar Dust Disks: Prospects for SIRTF".  We were delighted that the workshop produced so many exciting
potential uses for SIRTF for solar system observations, and by the overall positive response from the community.
What follows is a detailed response to each of the recommendations outlined in the report.  The recommendation, in
bold, is reproduced exactly as seen in the report, and the SSC response in plain text follows each recommendation or
comment.

Sincerely,

Tom Soifer (Director, SIRTF Science Center)
George Helou (Director, Infrared Processing and Analysis Center)
Vikki Meadows (Cognizant Scientist for Uplink, SIRTF Science Center)
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1.  Ephemerides for Solar System Objects

Accurate ephemerides are, of course, essential for finding and tracking Solar System objects.  JPL's Solar
System Dynamics Group has been a reliable source of ephemer ides for the planetary science community
and we recommend that the SSC establish an agreement with the Solar System Dynamics Group to
provide the ephemerides for SIRTF observations.  The SSC will need a close cooperation with the Solar
System Dynamics Group to ensure that ephemerides can be quickly provided for newly discovered targets
and to incorporate late updates.  Discussion should begin soon, to ensure that they will be ready to suppor t
SIRTF, including pre-launch planning.

Negotiations with Don Yeomans and Jon Giorgini of the JPL Solar System Dynamics Group were initiated shortly
after the Dana Point workshop, and the Solar System Dynamics (SSD) group will be providing ephemerides for SIRTF
observations for both pre-launch planning and spacecraft scheduling and execution.  Dr. Yeomans has also agreed to
rapid-response assistance to the SSC for ephemeris input for newly discovered objects scheduled to be observed as
Targets of Opportunity.  SSC planning software to support the Legacy Calls for proposals uses ephemerides obtained
from the JPL SSD group.  In addition, the JPL SSD has incorporated the SIRTF orbit file into the publicly available
JPL Horizons ephemeris software suite.  Horizons can now provide SIRTF-centric information  (through the telnet and
e-mail interfaces) as an observations planning tool.

Users need to have access to the ephemerides and the orbital elements on which they are based, or to supply
orbital elements from which ephemerides can be generated.

For each SIRTF proposal call , a core suite of ephemerides generated using the Horizons software and databases will be
made available to the SPOT planning software.  This set of ephemerides will be "frozen" (i.e.  no updates to
ephemerides already in the core suite) for the three months between the initial call and the
proposal due date (or release of Version 2 of the Legacy Call ).  If an observer wishes to plan observations for an object
in the NAIF database that is not currently available to SPOT, the observer should contact the SIRTF help desk and we
will get the correct ephemeris from Horizons and make it available to the SPOT software within three working days or
less.  Given this procedure, we strongly encourage observers to check for availabil ity of their solar system targets in
SPOT well prior to the proposal deadline!  A listing of the core ephemerides, their creation date, and any requested
ephemerides added by the help desk, and their creation dates, is maintained on the SIRTF Proposal Kit web site
(http://sirtf.caltech.edu/SciUser/C_PropKit/SSC_C_ephemeris.html). For the Legacy Calls an observer can request the
orbital elements used to generate any NAIF ID ephemeris by e-mailing the SIRTF help desk at sirtf@ipac.caltech.edu.
In subsequent releases we plan to have this information more readily available.

The SIRTF planning software principally accepts entry of a NAIF ID for a known solar system object to use the
appropriate Horizon's generated ephemeris for proposal planning.  However, for recently discovered objects
not yet in the NAIF database, this software will also allow user entry of orbital elements.  Note that the daily-updated
DASTCOM database will provide NAIF IDs for many recently discovered objects registered in the Minor Planet
Center databases, and the availabili ty of a NAIF ID for your object should be checked before submitting orbital
elements (http://ssd.jpl.nasa.gov/dastcom.html). For proposals submitted this year, observers with
objects without NAIF IDs should contact the help desk with their orbital elements and the SSC will use this
information, and Horizons, to generate an ephemeris for use with the SPOT planning software.

Once a solar system object is approved for observation, updated ephemeris information will be used at the time of
scheduling.  Typically, the last update to the ephemeris used to specify the spacecraft  pointing and tracking for an
observation would be obtained from the JPL SSD group three weeks prior to execution of the observation, and  the
ephemeris being used could be checked by the observer at this point.   Observations of Solar System objects that
require late ephemeris updates (i.e. within 1-2 weeks of execution of the observations) will be assessed additional
overhead burdens based on categories determined by the degree of disruption to the onboard observing schedule.
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2.  Fixed Time Observations

We strongly endorse the Project's plan to provide the capabili ty for scheduling fixed time observations.  This is
par ticular ly impor tant for planetary satelli tes that are moving rapidly with respect to the planet.  I t will also
greatly simpli fy the process of providing accurate positions for all moving objects, and for coordinating critical,
near-simultaneous Ear th-based observations.

The capabilit y to request absolute-time observations (which will be executed within -0, +2 seconds), is now available
in the planning software (SPOT) that supports the Legacy calls.  Under the current policies, there will be no additional
charge for specifying fixed time observations.  However, specification of an absolute time observation does require a
scientific justification.

3.  Acquisition and Tracking of Moving Targets

Recommendation:  I t is impor tant to implement the capabili ty for IRS peakup on a stationary source and offset
to a moving target.  Some targets may be too br ight, too faint, or too extended (e.g.  a comet coma) for accurate
peakup on the target itself.

Although it should be possible to command the spacecraft to do an offset peak-up and then enter a solar-system track,
SIRTF was not designed  with this capabili ty as a requirement.   The performance of the pointing and control system in
this mode has not been established, and we need to better understand the capabiliti es of this mode in flight before we
can offer it to the community.   If it is found to be feasible, this mode will most likely become available for use in the
second General Observer call for proposals.

See Section 8 below for more information on peak-up options for moving targets.

We recommend that full verification of the tracking capabili ties for moving objects be carr ied out dur ing the
on-orbit checkout, especially for r ates >0.1 arcsec/sec.

SIRTF will provide solar system tracking rates up to 1"/s.  Plans to verify the tracking capabiliti es at a range of
possible rates are planned for the IOC.

Because of the potential for confusion by background infrared sources, the capabili ty will be needed to repeat
the observations of a moving target along the identical track after the target has moved (shadow observations).

Shadow observations that repeat the observations of a moving target along an identical track after the target has moved
are a planned capabili ty.  Although not yet full y implemented, we will allow you to request them in the software that
supports the Legacy Calls   In this software, shadow observations must be specified identicall y to the target
observation, but with the scheduling "Follow-on" grouping constraint enabled, and a note in the comment window to
the effect that this is a shadow observation.  For more information on specifying shadow observations, refer to "See
SPOT Run - the SPOT User's Guide" available on the SIRTF Proposal Kit web page.  In subsequent software releases,
a more robust way of specifying a shadow observation will be provided.

4.  PSF and Scattered Light

The PSF and scattered light will be limiting factors in detecting circumstellar disks and will also determine how
close to the planet any satelli tes can be observed.

We recommend that predictions and preliminary data on the PSF and scattered light be disseminated to the
community pr ior to the call for Legacy Science proposals, so that proposers may evaluate the feasibili ty
of their observing programs.  These data should include instrument plus telescope.
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The SSC will release the information we have to date on PSF and scattered light predictions with Version 2 of the
Legacy Call for Proposals.  Until verification during the In Orbit Checkout (IOC) period shortly after launch,
information on PSFs and scattered light will come from models. More detailed information on the behavior of the PSFs
will be available after launch.

The PSF and scattered light for each instrument -- especially the faint wings -- need to be well-characterized at
all or ientations dur ing the in-orbit checkout.

In Orbit Checkout plans currently include characterization of the PSFs and scattered light.

I f there is no plan to monitor the PSF regular ly dur ing the mission, then we recommend that procedures be
defined to allow users to request PSF measurements in conjunction with their observations.

PSFs will be monitored throughout the mission, and information on how the observations were taken will be supplied.
However, if a user feels that their science observation is sufficiently sensitive to the PSF that it is necessary to record
the PSF in the same observing program as their science observations, then this will be possible by submitting a specific
observing request in the same manner that a science target is requested.  However, if a special purpose PSF is requested
in this manner, the time required to perform this observation must be considered part of the observer's total observing
time allocation.

5. Deferred AOTs (2nd Generation AOTs)

The MIPS SED mode, the MIPS total power mode, and the IRS scan mode are all impor tant for Solar System
and CS disk investigations.

We strongly suppor t the SSC plan to make deferred modes available dur ing the first year for Legacy science
and for any other programs depending on a 5-year baseline.

A delay beyond this time frame would seriously impact coordinated programs for measur ing the long-
wavelength SED of CS disks and cool Solar System objects, for example, and for delineating the extent of the
Ear th's traili ng dust cloud (MIPS total power mode).

We understand and acknowledge the community's desire to have the 2nd Generation AOTs available as soon as
possible, and the SSC is committed to achieving that goal as quickly as possible, within our resource
capabiliti es.  Legacy teams will be permitted to plan observations using the deferred AOTs, but must still wait until
these AOTs are commissioned before their planned observations can be executed.

We recommend that, because of the impor tance of establishing an ear ly baseline, measurements of the local
zodiacal emission be performed ear ly in the mission, as par t of the MIPS total power mode commissioning.

Commissioning of the MIPS Total Power Mode skeleton AOT during  IOC, and acquisition of data for later full TPM
AOT commissioning and pipeline validation will be made using zodiacal emission  measurements.

6.  Instrumental Saturation

Saturation is a potential problem, not only for br ight objects such as the planets or a br ight comet, but also for
observations of faint dust surr ounding a br ight source where a wide dynamic range is needed. I t became
apparent at the Workshop that the instrument teams were using different definitions of saturation, and had not
yet fully explored the effects of saturation dur ing an observation.

Definitions of saturation and information on saturation limits are provided in the instrument sections of the SIRTF
Observer’s Manual.   More detailed information on saturation will be available after testing in IOC.
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We recommend that the instrumental effects of saturation, latent images, recovery time, etc., be fully
investigated by the instrument teams and publicized to the user community so that the most effective observing
strategies can be planned.  Also, the use of the nonlinear regions before reaching full well capacity should be
explored.

Studies on the instrumental effects of saturation are still underway using instrument test data, but these effects may not
be fully characterized until after in-orbit checkout.  As it becomes available, information on the instrumental effects of
saturation for each instrument will be provided in the instrument sections of the SIRTF Observer's Manual.   The
SIRTF Observer’s Manual currently contains detailed information on data-taking and readout modes for the
instruments, and can assist people planning observations close to the saturation limit.  As mentioned below, the
pipeline will also correct for non-linearities as observations approach the hard saturation limits.

We recommend that the saturation characteristics of the instruments be verified dur ing on-orbit checkout.

The effects of saturation will be characterized for each instrument during in-orbit checkout.

The user community also needs to know how saturated data will be treated in the pipeline processing.  Will
saturated data be flagged? And how will a user know whether his/her data were affected by instrumental
saturation dur ing a previous user's observation?

Saturated data will be flagged.  Our working assumption is that saturation in a previous AOR will not affect the current
AOR (each AOR is assumed to be independent).

We recommend that corrections for non-linear ity in the detector responses be included in the pipeline
processing, in order to maximize the accessible dynamic range.

Non-linearity corrections are applied in the pipeline processing.

7.  Instrument Changeovers

One of the common characteristics of Solar System objects is their temporal var iabili ty.  The community has
identified a number of scientific investigations that involve more than one SIRTF instrument.  Such
observations need to be carr ied out as close in time as possible, to limit the changes due to object var iabili ty.  I t
is our understanding that, in general, these observations can be scheduled adjacent to the instrument
changeovers.

The time required to change instruments, under normal operations, needs to be understood and publicized to
the user community, and ways to minimize the changeover time, consistent with managing helium consumption
and other constraints, need to be considered.

The SSC understands the need for rapid instrument changeovers for time-variable phenomena such as solar system
observations.   However, the instrument changeover time scales will be driven more by performance and calibration
issues, rather than consumables management.   Instrument changeover time will be characterized during IOC shortly
after launch, and the first use of this feature for a scientific program which requires two instruments in rapid succession
will occur for the Ecliptic Plane component of the First Look Survey immediately after IOC.

Obviously, time-critical two-instrument programs are relatively easy to accommodate on the boundary between two
regularly scheduled instrument campaigns.  However, as with all scheduling constraints, the request for rapid
succession two-instrument campaigns will need to be scientifically justified.

Programs requiring three instruments in rapid succession would force special instrument campaigns and would produce
a large perturbation to the observatory's normal schedule.  These three-instrument programs would have to be
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extremely scientifically compell ing to justify the disruption to the observatory.  Rapid succession three-instrument
campaigns would also be assessed substantial special overheads, which will be factored into the proposal review
conducted by the TAC.

We recommend that, in the AOR process, there should be a way to link observations with more than one
instrument and to set a flag for cases where such observations need to be performed within a few hours, and
that this information be transmitted to the scheduler.

The S3.5 release of SPOT contains scheduling constraints that allow relative timing or grouping of observing requests
(AORs), and the SPOT constraint flags specified by the observer will always be transmitted to the scheduler.  In this
particular case, observations with two instruments in rapid succession could either be specified by linking  AORs for
the two instruments as successive observations  in a sequence constraint (but NOT a chain constraint), or by using the
"group within” constraint for observations with the two instruments, or by using absolute time constraints for the
observations.  AORs also contain a comments field, which can be used for describing the detailed rationale behind the
specified observing constraints.  In the case of conflicts or other circumstances which require clarification, the
information provided in the AOR comments field will be consulted by support staff at the SSC.   The scientific
justification for using two instruments in rapid succession will also be required in the observing proposal itself.

Comet Encke presents a special case:  The comet will make a close (0.2 A.U.) pass by SIRTF in November 2003.
Observations with all three instruments in rapid succession (within a few hours) are necessary to realize the
science from this unique oppor tunity.

We endorse the SSC's intention to suppor t the rapid instrument changeovers for the Encke encounter.

We confirm that we intend to support the rapid changeover of three instruments in this special case.  However, the
actual time scale for the complete cycle through the three instruments cannot be guaranteed until after on orbit
checkout.

8.  Instrument related concerns

The planetary science community is gratified that all of the SIRTF capabili ties will be available for moving
target observations.

You're welcome!

IRS Peakup Arr ay:  Performance of the peakup arr ay needs to be well -understood.  Can the peakup algor ithm
handle an extended source whose br ightness is inversely propor tional to the distance from the br ightness peak
(e.g.  a comet)?  Will the peakup algor ithm work is the central source is saturated?  Can one peakup on a fixed
source and offset to a moving target?

Extensive and detailed information on the IRS peakup options, algorithms and anticipated performance can be found in
Section 7.2.3.3 of the SIRTF Observer’s Manual.  The peak-up algorithms for the IRS have been developed to cope
with extended objects, including those with the 1/r brightness distribution characteristic of a cometary coma.  This
algorithm works at a >95% confidence level if the 1/r source has a total brightness in a 20.0”x20.0” box equal to or
brighter than 10mJy at 15µm.   Information on the possibili ty  of peaking up on saturated sources, and the accuracies to
be expected, will be provided after further analysis and in-orbit testing.  However, we currently do not recommend
peaking up on sources that will saturate the detector unless no other option is available.   Peakup on a fixed source and
offset to a moving target is not currently offered, as it requires in-orbit checkout for feasibili ty before it is made
available to the community.   See section 3 for a detailed description of this issue.

IRS scans:  A means of performing simple raster scans (Step/integrate) with IRS is needed, until the scan mode
AOT is available. Because the long-low and shor t-low sli t or ientations are so different, acquir ing a spectrum of
any extended source requires scanning.
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Version 3.5 of SPOT (the SIRTF Planning Observations Tool) allows the planning and entry of observations using IRS
in "Step and  Stare" mode.  Step and Stare allows successive exposures as the slit is stepped either perpendicular to the
slit , or along the slit l ength, by an arbitrary step size specified in arcseconds.  The full IRS scanning capabili ty is
considered a second-generation AOT.  It will not be available to General Observers until the GO-2 call .  However, use
of the IRS Scan Map, and other second generation AOTs can be proposed by Legacy Science Teams. Scheduling of
approved Legacy Science observations using any of the second-generation observing modes will be deferred until the
corresponding AOTs have been commissioned.  See the SIRTF Observing Policies Document
(http://sirtf.caltech.edu/SciUser/A_GenInfo/SSC_A5.html) for a more detailed description of the policies governing use
of second generation AOTs.

IRS fr inging:  How will defr inging of IRS data be handled in the pipeline data processing?

Developing algorithms to cope with defringing of the IRS data are currently in progress.  Depending on the details of
the successful algorithms, defringing will either be implemented as part of the pipeline, or offered to the observer as a
stand alone tool to be applied interactively after pipeline processing.

IRS 15µµm images:  Calibrated 15µµm images from the IRS peakup arr ay are desirable to fill the gap between
IRAC and MIPS imaging.

The SSC understands the community's desire to use the IRS peakup array as a science instrument.  However, this
capabili ty is deferred until after implementation of the existing 3 deferred instrument capabiliti es (MIPS total power
mode, MIPS SED, IRS scan map).  Consequently proposing to use the IRS peak-up array as a calibrated science
instrument will not be available until after launch.

IRAC dither ing:  The user community needs to understand dithering strategies better.  Will there be a
visualization tool?  How will dithering be treated by the time estimator tool?  How can IRAC resolution be
optimized?

IRAC dithering is explained in the SIRTF Observer's Manual and it will eventually come with a visualization tool (this
is not available for the first Legacy call , however).  Dithering is treated accurately in the time estimation for the
proposal submission.  Once a dither pattern is selected, the time required to execute the dither pattern will be
incorporated into the estimated observing time.  IRAC does not currently have a "super-resolution" mode.  However,
fractional pixel offsets are incorporated into the dither patterns.

9.  Target-of-Opportunity Planning

Several new comets will l ikely appear over the li fetime of SIRTF.  Close approaches of near Ear th asteroids are
also anticipated.  Procedures for responding to targets of oppor tunity need to be clear ly defined.

We recommend that target-of-oppor tunity teams for specified classes of objects (e.g.  comets, NEOs, novae...)  be
formed in advance, through the normal proposal and peer-review process.  This approach worked well for ISO.

Self-organized teams may propose Target of Opportunity investigations in response to any GO call for proposals.
However, the SSC will not organize mergers or cross-proposal coordination among competing teams.

Procedures for obtaining and uplinking the latest ephemerides of newly discovered solar system objects should
be worked out in advance.

Working with the JPL Solar System Dynamics group, we will develop a procedure prior to launch for obtaining and
uplinking the latest ephemerides for newly discovered obejcts. This consideration is also prominent as we currently
design our scheduling and spacecraft uplink procedures.
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The scientific community needs to recognize that new comets discovered at large heliocentr ic distances may be
more appropr iate targets than br ight comets at small R.  For example, the inner coma of comet Hale-Bopp
would generally be too br ight to observe.

This is a special case of the general statement that many sources are too bright to observe with the highly-sensitive
SIRTF.  We will point out this example in appropriate SSC technical documentation.

10.  Long-Term Monitoring Programs

Certain scientific objectives require long-term monitor ing of phenomena that may change on monthly or year ly
time scales.  Examples include seasonal changes on Uranus as the nor thern hemisphere comes into view; the
changing br ightness of Ear th's traili ng dust cloud as SIRTF moves through it; and temporal changes in the
spectra of circumstellar disk with var iable dust obscuration.

We recommend that consideration be given to the approval of long-term projects requir ing observations over
several proposal cycles on the basis of a single initial proposal, followed in subsequent cycles by progress
repor ts.

Observations taken as part of the Legacy Science Program will , for the most part, be executed within the first 18
months of the science mission.  However, observational programs requiring long temporal baselines, but modest
amounts of total observing time, may be a legitimate component of a Legacy Science project.  Investigators needing
such observations must justify their requests, and explicitly specify the nature and scope of the later observations.  A
similar procedure will apply to the General Observer programs as well , but observing will start late in the first year of
the mission.

We also note that some programs will require observations in the first year of the SIRTF mission in order to
establish a baseline for subsequent data.

Observations in the first 6 months after In-Orbit Checkout (IOC) are generally available only to Guaranteed Time
Observers and Legacy Teams.  However, General Observer programs with exceptionally compelling scientific
arguments for a maximum mission baseline may apply for Director's Discretionary Time in the first six months after
IOC.

11.  Calibration

A number of science goals depend on accurate absolute calibration at long wavelengths.  The user community
needs to be well -informed about the calibration plans for SIRTF.  Calibration-related recommendations from
this Workshop are:

Ar ticulate the calibration strategy and seek input from the community.

The SIRTF Observer's Manual contains a description of the calibration strategy for each instrument in its respective
chapter.  The first version of the manual was released as part of the Version 1 Legacy Call on April 28, 2000.
An updated version of the manual will be released for Version 2 of the SIRTF Legacy Call on June 30, 2000. The SSC
will continue to work with the instrument teams to refine the calibration strategy and disseminate plans to the observing
community.

Use faint sources as well as br ight sources for calibration.

Stars will be used as the primary calibrators for all three instruments, and are being chosen for calibration at faint and
bright flux levels.  For example, MIPS calibration will rely on bright (V=0 to 3 mag) K giants at 160 microns, V=1 to 3
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mag A stars and solar analogs at 70 microns, and V=5-7 A stars and solar analogs at 24 microns.  IRAC will rely
primarily on V > 10 mag A dwarfs and K giants.

Conduct an appropr iate program on large telescopes to expand the existing lists of calibration objects.

The SIRTF Calibration Working Group has initiated a program of mid-infrared imaging at the IRTF of cross-calibrator
candidates.  The faintest stars observable in this program are V=7 mag A dwarfs, which are suitable for IRS and MIPS
24 um calibration at faint levels, and cross-calibration of IRAC at the top of its dynamic range.  The SSC has also
contracted Martin Cohen to tie in the cross-calibrators with his network, an effort that will heavily leverage 2MASS
data.

The IRAC team is obtaining accurate spectral types for their candidate stars.  As these stars are too faint to observe in
the mid-infrared with even the largest groundbased telescopes, the IRAC team will rely on Martin Cohen's templates,
normalized with UBVRIJHK photometry.

Explore the possibili ty of asteroid calibrators at long wavelengths, using the latest models.

The Calibration Working Group has discussed the use of asteroid calibrators.  The best-characterized and therefore
best-modeled asteroids are much too bright to be observed by SIRTF.  The faintest asteroids observed by ISO could be
observed by SIRTF, but are much less well-characterized.  Consequently SIRTF will not be using asteroids as
primary calibrators because of their variabili ty as well as lack of absolute characterization.  A few relatively red objects
(most likely galaxies) will be observed to check the cross-calibration based on stars.  However, one or two asteroids
may also be observed as a check.

Give users access to the pipeline calibration files.

The processed darks, flats, etc. used in pipeline processing of a given AOR will be made available to the user, together
with all raw data and intermediate pipeline products for that AOR.  However, the BCD (Basic Calibrated Data) should
be of sufficiently high quali ty that most users will not need data from earlier stages of processing.

Both raw and processed data of celestial calibrators will be placed into the archive after passing quali ty checks and will
be accessible to all users.

Define and publicize how calibration updates will be handled.

The SSC Calibration Working Group has a draft of a Calibration Update policy in hand.  The SSC will provide a
mechanism for data to be re-processed using the latest calibration.  It is expected that the frequency for calibration
updates will be low, occurring once every several months.

Establish coordination between SIRTF and SOFIA

The SSC Calibration Working Group will l ook into overlap in flux levels with the four SOFIA facili ty instruments, and
will investigate ways to compare the calibration scales of SIRTF and SOFIA.

There is also a concern about how to maintain a consistent database on a long-term project if the calibration is updated
during the mission.

The SIRTF Calibration Working Group will be discussing this topic in the next several months in consultation with the
SSC Downlink group.  The SSC will provide a mechanism for data to be re-processed using the latest calibration.  A
likely possibili ty is that the data will be processed on retrieval from the archive, as has been implemented in the HST
and ISO data archives.
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12.  Serendipitous Detections

Many Solar System objects will show up in images taken for other purposes. Searching such images will be a
valuable means of improving statistics on Kuiper Disk objects and other small Solar System bodies.

We recommend that pipeline processing scheme preserve features such as comet trails, so that researchers can
subsequently search the basic calibrated archives for these and related phenomena.

Transient features may be flagged in Basic Calibrated Data (BCD) data products but are never deleted.  Hence any
serendipitous detections will be preserved in the BCD products.

13.  Planning tools

As par t of the planning and visualization tools available on the Web, we recommend including the availabili ty
windows for Solar System objects, visualization tools for projecting an object's orbit on the sky, and a projection
of the SIRTF focal plane, to identify sli t and scan or ientations.  These tools need to be available for the Legacy
proposal call .

Visibili ty (availability) windows for Solar System Objects are provided in SPOT Version 3.5, which was released on
April 28, 2000 with Version 1 of the Legacy Call .  For a user supplied date, this version of SPOT also outputs the focal
plane position angle on the sky, as well as explicitly call ing out the position angles of the sli ts for each of the four IRS
modules, and the IRS peakup array.  IRSKY is currently also capable of visualizing the projection of the SIRTF focal
plane onto the sky.  Plans are currently underway to provide visualization of orbital tracks for moving objects in
subsequent SPOT releases.

In addition, the JPL Solar System Dynamics Group have kindly incorporated the SIRTF orbit file into the publicly
available JPL Horizons software (http://ssd.jpl.nasa.gov/horizons.html), allowing SIRTF to be specified as an
observatory (coordinate center).    This feature is currently available through the telnet and e-mail interfaces to
Horizons.  Consequently the large range of Horizons capabiliti es, including apparent planet-satelli te separation, and
SIRTF-to-object distance can now be used to assist in planning SIRTF Solar System observations.  A walk-through
example of how to generate Horizons observer tables using SIRTF as the observatory can be found in the Solar
System section of the SIRTF Proposal Kit web page at
http://sirtf.caltech.edu/SciUser/C_PropKit/SPOTdir/horizons.pdf


